In a recent paper [Phys. Rev. E 85, 016308 (2012)], we reported on numerical simulations of swirling two-phase flows in which for cases where the viscosity of the upper fluid is sufficiently smaller than that of the lower fluid, a small region of reversed flow is present on the interface. In this Brief Report, we show that the reported reversed flow is grid converged and comment further on its physical origin. It has been pointed out to us that in our paper [1] , for cases where the upper fluid viscosity is sufficiently smaller than that of the lower fluid, the reversed flow on the interface is not visible in the streamline plots presented in Fig. 4 of Ref.
In a recent paper [Phys. Rev. E 85, 016308 (2012)], we reported on numerical simulations of swirling two-phase flows in which for cases where the viscosity of the upper fluid is sufficiently smaller than that of the lower fluid, a small region of reversed flow is present on the interface. In this Brief Report, we show that the reported reversed flow is grid converged and comment further on its physical origin. It has been pointed out to us that in our paper [1] , for cases where the upper fluid viscosity is sufficiently smaller than that of the lower fluid, the reversed flow on the interface is not visible in the streamline plots presented in Fig. 4 of Ref. [1] , whereas the interfacial tangential velocity profiles shown in We take this opportunity to confirm the presence of the reversed flow and to provide more quantitative information. We wish to begin by pointing out that the flow is solved using the velocity and pressure formulation. From the radial and axial components of velocity, the azimuthal component of vorticity is computed (by taking the curl of the velocity), and then this is used to solve the Poisson equation for the streamfunction. The differentiation to find the vorticity followed by solving the Poisson equation for the streamfunction results in a streamfunction that is not as smooth as the original velocity The interface is shown in red (gray) and is computed as the zero of the level-set function, as detailed in the original paper. We have added as a thick black line the zero contour level for the axial and radial velocity components to help guide the eye to the reversed flow region at the interface that extends in a small region into the bottom fluid. Figures 1(a) -1(c) were computed with a resolution of n x = 300, the same resolution used to compute the results presented in the original paper [1] . Figures 1(d)-1(f) are computed with a finer resolution of n x = 600; as expected the results are smoother, but qualitatively the same. In particular, the small reversed interfacial region with an associated small recirculation zone below the interface (seen in the axial, u, and vertical, w, velocity contours as the region enclosed by the interface and the zero contour below the interface) is unchanged by the increased resolution.
To further quantify the grid convergence of the results, and in particular of the recirculation zone, we present in V t computed with various grid resolutions. The profile with n x = 300 corresponds to the profile shown in Fig. 5(d) of Ref. [1] . We see that the profile is essentially grid independent for the range of resolutions shown, as is the reversed flow region, which exists for r values near 0.26 for which V t > 0. Figure 3 further highlights this flow reversal regime by considering the meridional velocity tangent to the interface at the point of maximum V t in Fig. 2 as a function of the distance normal to the interface, d N . A negative value of d N corresponds to locations below the interface. The convergence with n x is clearly seen, and the conclusion is that there does exist a grid-independent region of reversed interfacial flow.
Another feature of Fig. 1 that warrants a mention is the thin wedge of positive axial velocity about the interface. Ideally, the point of the wedge should reach the axis so that the axial velocity would have a local maximum of w = 0 at the axis coinciding with the location of the interface at the axis. Contour plotting routines have a hard time with such fine details, so in Fig. 4 we plot the axial velocity on the axis near where the interface meets the axis, at steady state as computed on various grids. The figure clearly shows the above-mentioned scenario, and that the local maximum converges to w = 0 under grid refinement. Table I lists the numerical values of the local maximum in w at the axis for the various grids.
A query was also raised about the physical mechanism leading to this flow reversal. As described in the original paper [1] , it is intimately related to the vortex line bending across the interface [which is clearly visible in Figs. 1(c) and 1(f)] that leads to a local production of azimuthal vorticity. This type of flow reversal has been observed experimentally at the air-water interface [2, 3] , where the density and viscosity ratios are much greater than those considered here, as well as in simulations with a stress-free nondeforming interface [4] [5] [6] resulting in more spectacular flow reversals.
